Cystic echinococcosis (CE) is a parasitic infection caused by *Echinococcus granulosus*. Echinococcal cyst (EC) may develop in any organ or tissue in human body. Most often the disease affects liver (50-70%) and lungs (20-30%).\[[@ref1]\] Patients are usually asymptomatic until incidentally diagnosed or when the complications such as cyst rupture or infection occur. EC can rupture into bile ducts, gastrointestinal tract, bronchi, peritoneal, and pleural cavity. Subcutaneous progression and/or rupture followed by external cutaneous fistula are complication rarely observed.

THE CASE {#sec1-1}
========

A 60-year-old female was admitted to the Department of Abdominal Surgery with complaints of abdominal pain and persistent abdominal fistula with purulent secretion. The patient had previous history of three operations for the presence of cutaneous abdominal fistula. 11-years ago rib resection of the 11^th^ left rib was made with diagnosis of osteomyelitis. On the 5^th^ and the 7^th^ year, after rib resection local excisions of recurrent fistula was performed. She had also history of treated pulmonary tuberculosis -- 10 years ago. At admission computed tomography (CT) was performed and it revealed a hypodense circulated mass with diameter of 5 cm \[[Figure 1](#F1){ref-type="fig"}\]. The formation was located at liver segment three and it was interpreted as non-vital parasitic cyst with calcified walls and collapsed inner membrane. Other finding from CT scan was diffuse inflammatory process of abdominal wall, which correspond with the presence of external fistula. There was no evidence for the correlation between cyst and abdominal fistula especially after previous medical history for treated rib osteomyelitis, but despite that it was suspected. Physical examination revealed skin defect with purulent secretion in the area of an old surgical cicatrix at the level of the cross point of left medioclavicular line and left 11^th^ rib. No history of fever and jaundice was present. Blood analysis and liver profile revealed no abnormalities. White blood cells count was normal. Quantiferonic tuberculosis test was negative. Serological enzyme-linked immuno sorbent assay test was not performed.

![Computed tomography showing *echinococcal* cyst in the left lobe of the liver and inflammatory process of abdominal, wall which correspond with the presence of fistulous tract](TP-3-161-g001){#F1}

The patient was assessed as suitable candidate for one-stage procedure - cystectomy and fistula excision. After median laparotomy, exploration and debridement was discovered intimate attachment between echinococcal cyst and abdominal wall. Then in external fistula opening was placed a probe, which revealed communication with the cyst \[[Figure 2](#F2){ref-type="fig"}\]. Before the dissection of cystic lesions (CL) cyst fluid was aspirated and hypertonic saline solution was injected into the cyst as well as the fistulous tract was irrigated. Pericystectomy and excision of the fistula tract was performed. Opening of the operative specimen revealed heterogenous degenerative contents of the cyst with calcification of its wall, but 10-12 small (0.5 mm × 0.5 mm) daughter cysts along the fistulous tract of approximately 15 cm. After an uneventful period of 6 days after surgery the patient was discharged from the unit. Post-operatively the patient underwent one course of antiparisitic therapy with albendazole 10 mg/kg. One year after surgery the patient was free of any symptoms.

![Probe placed through the external opening of the fistula](TP-3-161-g002){#F2}

CONCLUSIONS {#sec1-2}
===========

In CE infected humans are median host of the parasite\'s live cycle. The way of infection is alimentary. Through the gastrointestinal tract the parasite passes into the bloodstream and then by portal system it reaches the liver where it grows as cyst. *E. granulosus* may infest any organ, but most commonly affects the liver and the lungs. Basically liver *echinococcosis* is a disease with benign nature. The main problem is high rates of morbidity and recurrences. Patients with liver echinococcal cysts (LEC) may stay symptom-free for years until incidentally diagnosed or complications occurred. The main complications are rupture into the peritoneal cavity, infection, compression of the biliary tree, intrabiliary rupture, anaphylaxis, and secondary echinococcosis.\[[@ref1]\] Cutaneous fistulization is an extremely rare complication of LEC determining the final stage of cutaneous involvement in liver echinococcosis. Recent review of the literature in this topic covers 15 previous publications whit a total of 16 reported cases in English, French, German, and Russian literature.\[[@ref2]\] Only eight of the reviewed cases were presented as skin fistulization of LEC.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9]\] Another four cases of LEC were resulted in subcutaneous rupture without fistula of the skin,\[[@ref10][@ref11][@ref12][@ref13]\] in three cases cutaneous involvement was due to alveolar echinococcosis,\[[@ref14][@ref15][@ref16]\] and one case illustrated skin involvement of EC of the spleen.\[[@ref17]\] To the best of our knowledge, the total number of reported cases concerning skin fistulization in liver echinococcosis is 15.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24]\] Two of them are cutaneous-cysto-bronchial fistulization of LEC\[[@ref9][@ref20]\] and single report describes communication of LEC with the skin and the biliary tract and bronchi.\[[@ref6]\] We found six additional case reports for subcutaneous rupture of EC without skin fistula opening.\[[@ref24][@ref25][@ref26][@ref27][@ref28][@ref29]\] There are also single case report about spontaneous cyst-cutaneous fistula caused by pulmonary EC,\[[@ref30]\] one case report about EC of the rib with cutaneous fistulization\[[@ref31]\] and two reported cases of subcutaneous extension of diaphragmatic EC.\[[@ref32][@ref33]\] The case we presented is 16^th^ in the world literature describing skin fistulization in LEC and it is first in our country. It is our opinion that this rare condition could be defined as last stage of parietal complication of some form of liver echinococcosis. Depending on the time of diagnosis and/or treatment, cyst may protrude into abdominal wall in each of its layers -- muscles (Stage I), subcutaneous tissue (Stage II), and formation of skin fistula (Stage III). The collected data from the literature is summarized in [Table 1](#T1){ref-type="table"}.

###### 

Parietal complications of liver *echinococcal* cysts
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Involvement of the abdominal wall in LEC is still unknown. The progressive growth of the cysts, their tendency to erode the organs and tissues with which they come into contact, and their infection could explain the unusual evolution of some of the cysts located in the liver margins. The damaging effect of the cyst on the abdominal wall progresses with time, developing from close adherence to penetration through the muscles, subcutaneous rupture and/or fistula formation. Usually, cysts originating from the right hepatic lobe invade the right lateral abdominal wall or cysts from the left lobe invade the anterior abdominal wall. Cyst usually passes through small orifice adopting an "hourglass configuration."\[[@ref12][@ref26]\] Spontaneous skin fistulization is possible and has been described.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24]\] Lewall and McCorkell had classified the rupture of LEC into three categories: Contained, communicating, and direct.\[[@ref34]\] Contained rupture occurs when only the endocyst ruptures and the cyst contents remain confined to the intact pericyst. Endocyst detachment is seen at cross-sectional imaging as floating membrane within the cyst. Communicating rupture consists of a rupture of the endocyst with the escape of cyst contents into bronchioles or biliary radicals that are incorporated into the pericyst. Direct rupture is when both the endocyst and pericyst tear, causing a leakage of contents into the pleural or peritoneal cavities or other adjacent tissues and may cause various complications that is anaphylactic shock, secondary bacterial infection.

Moreover, in the majority of cases suppuration precedes rupture. Because of increasing intracystic tension with the onset of suppuration and the direct destruction of tissue by this process, all layers rupture and fistulization takes place. The complete rupture reduces the turgor of the cyst, which then decreases in size or collapses.

The challenge in our case laid in its clinical presentation. At the most sensitive means of diagnosing cyst rupture - CT scan, a collapse of the cyst inner membrane was observed as well as cyst perforation and cysto-cutaneous fistula formation. Thus, our case should be classified as direct rupture of LEC.

Recent progress in our knowledge regarding CE led to development and introducing the standardized ultrasound classification proposed by World Health Organization-Informal Working Group on Echinococcosis (World Health Organization Informal Working Groups on Echinococcosis \[WHO-IWGE\]).\[[@ref1]\] According to this classification based on sonographic analysis of the morphology and structure of the hydatid cysts five categories are recognized. This classification reflects the functional state of the parasite that facilitates selection of treatment modalities. Types CL, CE1, and CE2 represent the active cysts; types CE4 and CE5 are suggestive of inactive cysts; type CE3, transitional, starting to degenerate cyst. The proposal of a consensus WHO classification by the IWGE is a major step forward; its wide application should allow standardization of treatment indications and their evaluation in the future. Unfortunately, as in our case, when the complication of the cyst still developed, morphology and structure of the cyst did not reflect the functional state of the parasite. We found cyst of type CE4, but fistulous tract with more than 10 viable daughter cysts.

In general, the majority of classifications of CE are based on imaging features. Proposed by us TN(R)C classification for LEC is a comprehensive system based on four criteria: Topographic location (T), natural history (N), recurrence (R) and complications (C) of the cyst.\[[@ref35]\] The TN(R)C classification system is optimally descriptive and is very important and useful for our institutional data comparison and permits extensive statistical analysis. According to this classification, our case was classified as T~3~N~4~R~0~C~6~ (six points or clinical staging of Grade 2)\[[@ref36]\] as grade of the cyst reflects the grade of the complication. We agree that different forms of hydatid liver cysts should be evaluated separately.\[[@ref37]\] Moreover, this case presenting one of the 18-25% reported complicated cases of LEC in the literature that are not suitable to classify by any other classification system. It is not possible to conclude from the present case that the classification described is better than those proposed by WHO; only a randomized, controlled trial would resolve this issue. We are aware of the limitations and potential biases of a descriptive design related to evidence-based medical practice. As a rule, an uncommon manifestation of LEC makes the carrying out of other methodological designs more difficult because of the limited number of cases.

The difficulties with diagnosis and the severe progress of the disease render complicated liver EC of special clinical interest. The appropriate treatment is determined by several factors; however, surgery is clearly indicated in cysts of any type that have any form of complication. Complete resection of the cyst along with the fistulous tract was feasible for our patient with a familiar procedure - fistulectomy, without any unexpected difficulties encountered during the operation.

The infrequency of EC fistulization may lead to misdiagnosis. The main purpose of this report is to highlight the possibility of such a diagnosis when cutaneous fistula occurs in a same anatomic area with EC even that cyst is proven to be calcified. Moreover, we emphasize the role of a swift and the radical surgical procedure including complete fistula excision to prevent the secondary dissemination and post-operative complications.
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